S tudy of circadian rhythms is important in many areas of occupational medicine. Melatonin has immunomodulatory effects and regulates circadian rhythms in vertebrates. 1 Recent growth in exposure to extremely low frequency electromagnetic field (ELF-EMF) has stimulated concerns about its adverse effects on circadian rhythms. Melatonin may be a good biomarker for assessing the biological effects of ELF-EMF. 2 It is assumed that melatonin is mainly secreted from the pineal gland. However, it can also be produced de novo by bone marrow cells. 3, 4 In addition, in an in vitro experiment, it was shown that mitogen activation of human lymphocytes can cause melatonin release. 5 The capability of the bone marrow and the immune system cells to produce melatonin supports the idea that the immune system, itself, would produce melatonin that may be beneficial to its regulatory functions. Although, the effect of ELF-EMF on the production of melatonin from the pineal gland has been investigated during past decades, 2,6 to the best of our knowledge, there is no document on the effect of ELF-EMF on the production of melatonin by the bone marrow and immune system cells. We therefore, conducted this experimental study to investigate the effect of long-term ELF-EMF on the production of melatonin by blood cells in vitro to differentiate it from the pineal gland source.
Forty Wistar adult male rats were divided into "test" (n=20) and "control" (n=20) groups. The test group rats were exposed to the maximum acceptable limit of ELF-EMF (100 µT), at a frequency of 50 Hz, 2 h/day from 10:00 to 12:00 am, for three months. The control rats were placed in the exposure unit, while the electricity was switched off, from 12:00 to 14:00. 7 Levels of melatonin in serum and supernatant of the whole blood culture activated with 5 µg/mL of phytohemagglutinin (PHA) were determined by sandwich enzyme-linked immunosorbent assay (ELISA).
Exposure of rats to ELF-EMF had no significant effect on melatonin levels of serum (p=0.963) and whole blood culture (p=0.249) in the test group compared with the control group (Fig 1) . Comparing serum with the whole blood cultures melatonin levels in both groups showed that although the blood sample was diluted by RPMI medium during culture, the melatonin levels in the blood culture supernatant was still roughly 2.5 times its level in the c o r re s p o n d e n c e serum (Fig 1) .
We found that exposure of rats to 100 µT ELF-EMF for two hours a day for three months, could not change the melatonin levels in their serum and the supernatant of the whole blood culture. Touitou, et al, also demonstrated a lack of effect of ELF-EMF on melatonin secretion in humans sera who had been exposed to EMF for up to 20 years. 6 In addition, in a study by Cakir, et al, they found that ELF-EMF has no effect on lymphocyte count. 8 In contrast, another study shows that exposure of male Wistar rats to 50-Hz sinusoidal magnetic field of 100 μT intensity for 18 h/day for 30 days, decreases plasma concentrations of melatonin by 30%. 9 At the moment, for presence of too many variables-different animal species, exposure conditions such as frequency, polarization, exposure duration, strength of magnetic fields on the results, and limited data-it is difficult to come to a definite conclusion about the effect of ELF-EMF on melatonin production. 2, 10 Furthermore, the observation that PHA stimulation of whole blood cells can result in significant melatonin produc- tion, 5 could challenge the historical assumption that the pineal gland is the main source of melatonin in vertebrates.
Conflicts of Interest:
None declared.
